Abstract
resistance to biotic stresses, such as root-knot nematodes (Meloidogyne spp.) (Felipe, widespread in the European Union in the last decade (Iglesias, 2010 The trial was located in the Ebro Valley (North-Eastern of Spain), on a heavy and 107 calcareous soil, with 28% total calcium carbonate, 8% active lime, water pH 8.4, and a 108 clay-loam texture. Trial was established on a non-fumigated replant site, one year after 109 uprooting an 8-year-old peach ('Summergrand' nectarine cv.) orchard that was budded 110 on plums (P. insititia, P. domestica) and peach-almond rootstocks. The experiment was 111 established in a randomized block design with five single-tree replications for each 112 scion-rootstock combination. Guard rows were used to preclude edge effects. Trees 113 were planted at 5.5 m × 5.5 m and trained to a low density open-vase system. Cultural 114 management practices, such as fertilization, winter pruning, and spring thinning, were 115 conducted as in a commercial orchard. Open vase trees were pruned to strengthen 116 existing scaffold branches and eliminate vigorous shoots, inside and outside the vase, 117 that would compete with selected scaffolds or shade fruiting wood. Moderate-sized 118 fruiting wood (0.3-0.6 m long) was selected. All trees were hand-thinned at 45-50 days 119 after full bloom (DAFB) leaving approximately 20 cm between fruits. The plot was 120 level-basin irrigated every 12 days during the summer. 121
2.2.Tree survival and suckering 122
Tree health and survival were monitored throughout the trial. Dead trees were recorded 123 each year at time when growth measurements were taken. The incidence of rootstock 124 suckering (root and collar suckers) was also recorded during this study. 125
2.3.Growth measurements and yield characteristics

2.4.Chlorophyll analysis
were converted into Chl concentration per unit of leaf area (nmol Chl cm -2 ). Thirty 140 leaves per tree, selected from the middle of bearing shoots located all around the crown, 141
were measured with the SPAD to obtain an average leaf Chl concentration 142 representative of the leaves belonging to the outer part of the tree canopy. 143
Measurements were carried out 120 days after full bloom (DAFB) in 2012, as 144 performed during the previous years (Pinochet, 2010) . 145
2.5.Mineral analysis 146
Leaf mineral element concentrations were determined in 2012, i.e. in year 12 after 147 budding, for 'Big Top' trees with no asphyxia symptoms and/or associated diseases. has been taken from optimum values proposed by Leece (1975 At the thirteenth year after budding, replant and heavy soil conditions generated varying 179 levels of tree mortality (Fig. 1) . Adafuel, Garnem and Monegro rootstocks experienced 180 the highest tree mortality with 80%, 60% and 80% of dead trees, respectively. 
3.2.Tree growth and yield characteristics 203
The vegetative growth of trees, expressed as TCSA, showed a considerable influence 204 attributable to the rootstock as early as the fourth year of growth ( Fig. 2) 
3.4.Root suckering 255
The number of suckers per tree was also determined. The Pollizo Adesoto consistently 256
showed the highest number of root suckers, as previously described by Moreno et al. 257 the soil. SPAD values were in the same range as previously reported (Jiménez et al.,
3.6.Leaf mineral nutrients and DOP index 272
The results showed that most nutrients were affected by the choice of rootstock (Table  273   4 
3.7.Principal component analysis 341
The first two PCs (PC1 and PC2) accounted 59% of the total variance (Fig. 3) Abbreviations: Cu, copper; CY, cumulative yield; DOP, deviation from optimum percentage index; Fe, iron; FW, fruit weight; K, potassium; Na, sodium, Mg, magnesium; Mn, manganese; N, nitrogen; P, phosphorus; SCK, root and crown suckering, TCSA, trunk cross sectional area; Zn, zinc.
